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IDENTIFICATION 


PRODUCT CODE: AC-1207B-MC 

PRODUCT NAME: CJM9ABO 11/24 ROM M9312 
PRODUCT DATE: SEPTEMBER, 1982 
MAINTAINER: DIAGNOSTIC ENGINEERING 
AUTHOR: J. HAMEL 


THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE 
AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT 
CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY 
FOR ANY ERRORS THAT MAY APPEAR IN THIS DOCUMENT. 


NO RESPONSIBILITY IS ASSUMED FOR THE USE OR RELIABILITY OF SOFTWARE ON 
EQUIPMENT THAT IS NOT SUPPLIED BY DIGITAL OR ITS AFFILIATED COMPANIES. 


COPYRIGHT (C): 1982,1983 BY DIGITAL EQUIPMENT CORPORATION 


THE FOLLOWING ARE TRADEMARKS OF DIGITAL EQUIPMENT CORPORATION: 
DIGITAL PDP UNIBUS MASSBUS 
DEC DECUS DEC TAPE DECX/11 
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50 
51 HISTORY 
26 aoe ean 
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54 
55 CUM9AA = DOCUMENT RELEASED APRIL 1982 
28 CJM9AB = CHANGES MADE SO DIAGNOSTIC WOULD INTERFACE CLEANLY WITH 
5 CONSOLE EMULATOR,AND FIXED TROUBLE OF LOSING LAST TWO 
58 CHARACTERS OF MEMORY SIZE PRINOUT. 
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1.0 GENERAL PROGRAM INFORMATION 
1.1 ABSTRACT 
| OA ata 1S GO/NOGO VERIFICATION OF AN 11/24 SYSTEM WHICH 


1. ALL SINGLE AND DOUBLE OPERAND INSTRUCTIONS, INCLUDING EIS, 
UTILIZING ALL SOURCE AND DESTINATION ADDRESSING MODES. 

2. ALL OF MEMORY, IN 4K PAGES, VIA MEMORY MANAGEMENT AND PRINT 
THE MEMORY SIZE (LAST MEMORY ADDRESS +2). 

3. SLU? VIA MAINTENANCE MODE (ALSO CHECKS CONSOLE PRINTER AND 
INTERFACE WHEN PRINTING MEMORY SIZE). 

4. THE DIAGNOSTIC IS COMPATIBLE WITH M9312 DIAGNOSTIC ROM FORMAT 
REQUIREMENTS. 


1.2 SYSTEM REQUIREMENTS 
A. HARDWARE REQUIREMENTS 
THIS DIAGNOSTIC 1S DESIGNED TO RUN ON AN 11/24 WITH CONSOLE 
TERMINAL AND 4K OF MEMORY (MINIMUM). FURTHER, IT ASSUMES THE 
PRESENCE OF THE MEMORY MANAGEMENT UNIT (MMU) CHIP. 
B. SOFTWARE REQUIREMENTS 


NONE 


1.3 RELATED DOCUMENTS AND STANDARDS 


THE FOLLOWING DOCUMENTS WERE USED OR REFERENCED DURING THE 
CREATION OF THIS DIAGNOSTIC: 


1. DIAGNOSTIC ENGINEERING STANDARDS AND CONVENTIONS PROGRAMMING 


MNMNNNN 2 S @ 2 em eo 
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re PRACTICES (DOC. NO. 5-003-009-02). 

4g . PDP-11 SYSMAC PACKAGE (MAINDEC-11-DZQAC-C3). 

Eka 3, REQUIRMENTS FOR NEW BOOT ROMS AND CPU ROMS USED IN THE M9312 
45 (K=SP-M9312-0-8). 

“3 

= 1.4 DIAGNOSTIC HIERARCHY PREREQUISITES 

50 NONE 


ZRATSS CC 


223k 





PAAARARHRHVUK IMAROGH<<<<<<~< 








en ee a ete eee OOOO O86 8 6 8 MM atatatat—s “ 


J 
J 


SOSSESSE BS 


Ay Set 


UO 


ooorynynaa ys 
WV ODBNIOUE UNS OD 


w 


SSRELLSSSLESFENLSSOLES 


1/24 ROM M9312 MACY11 30(1046) 15-SEP-82 17:04 PAGE 6 
1 Se SEP=8 17:03 


a> 


P 


1.5 ASSUMPTIONS 


THE DIAGNOSTIC ASSUMES PROP 


ER PUP OF THE DIP SWITCHPAK ON _ THE 
M9312 BOOTSTRAP MODULE 43 


ST 
ng8 USER'S MANUAL AND a hate 


FOR THIS INFORMATION) AND PRESENCE OF A BOOT ROM IN TH 
‘Siete hey at eS — 
i 
i ! a —————————————— ————————————or i 
IFIRST DEVICE! IRTUAL ‘SWITCHPACK $1! 
| BOOTSTRAP: !DIAGNOSTICS: (ALL ROMS) + ADDRESS : SWITCHES ON ! 
j[ooweceencese j eccnceeeses jeowce scncons j coceccnssonce | coccoosocosee j 
i ODT NO i 004 i = - 465004 i 1,9 
| ; es | 006 4} 165006 | 1,9,10 : 
jeooen--- eonej coeeeen---- | eeceennnnnn- joceee- en eennn j ene ee nnn n---- 
' DEVICE ROM ! NO 0004 i 173006 9 

#1 YES i 0006 i 173006 =} 9,10 ; 
j toe nenn- j Pomme nnn nes j coeeeoennnn= joeceeee-- onan j enon enn n nnn - = j 
i DEVICE ROM | NO 0204 i =. 173204 4,9 i 
#2 YES i 0206 i 173206} 4,9,10 
j eoeeneeeee=- j poe enn nnee jocene- ------ j eon nnn nnne- i eon en nnnnn--- 
i DEVICE ROM! NO i 0404 i 173404 i 3,9 i 
a YES i 0406 t 173406 3,9,10 
j pom nn enenne j eee ewennne j teen nnnnn--- | een www mwnnn j conn nnn nn na -= | 
i DEVICE ROM ! NO 0604 i =. 173604 3,4,9 i 
tt YES i 0606 «i 173606 3,4,9,10 ! 


2.0 OPERATING INSTRUCTIONS 
2.1 LOADING AND STARTING PROCEOURE 


IF DIAGNOSTIC IS SELECTED BY "9312 SWITCHPACK, IT WILL BE RUN ON 
POWER UP, BUT CAN ALSO SELECTED FROM MICRO-ODT BY COMMAND: 


1650006 
TO BOOT A DEVICE ROM D + 


I , USE THE VIRTUAL ADDRESS COLUMN 
OF THE ABOVE ade FO 
DIAGNOSTICS, USE 1754066 


CTLY 
EXAMPLE, TO BOOT DEVICE ROM #3 WITH 
(FROM MICRO-ODT). 

2.2 PROGRAM OPTIONS 


NONE 


SEQ 0005 
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2.35 EXECUTION TIMES 


A. FIRST PASS (QV) 
A PASS OF THIS CODE TAKES APPROXIMATEL 
incu usins THE gl ee OF THE MEMORY SIZE. 
ON A 11/24 CPU WITH 128K WORD OF MOS MEMORY 


LONGEST TEST 
THE LONGEST sie TEST IS THE MEMORY TEST WHICH TAKES APPROXIMATELY 
5 SECONDS PER 128K WORDS OF MEMORY. 


C. ADDITIONAL TIME FOR UNITS 


Ty eee 





0 APPROXIMATELY 5 SECONDS IS ADDED TO THE TEST TIME FOR EVERY ADDITIONAL 
1 128K WORDS OF MEMORY. THIS TIMING IS BASED ON AN 11/24 WITH MOS MEMORY. 
é SAMPLE TEST TIMES BASED ON ABOVE FIGURES: 
128kW= 6 SECONDS 
4 ¢ — 11 SECONDS 
5 12kW= 21 SECONDS 
6 eer 41 SECONDS 
7 15 ee 4 SECONDS 
S 1920KW= 76 SECONDS 
0 D. FULL PASS TIME (ITERATIONS) 
1 THIS PROGRAM DOES NOT DO ANY ITERATIONS ON ANY OF THE TESTS 
¢ AND IN FACT ONLY MAKES ONE PASS THRU THE CODE FOR EACH START. 
5 3.0 ERROR INFORMATION 


3.1 ERROR REPORTING PROCEDURES 
sues THIS DIAGNOSTIC IS A GO/NOGO, LOW-LEVEL TEST. NO _ ERROR 


POMIPIMIPIMINIMINIMININININININIMINININININININPINININAIY 
oo SS 


40 EPORTING, AS SUCH, IS IMPLEMENTED: HOWEVER, IF THE MICRO-ODT 

41 AND CONSOLE TERMINAL ARE OPERATIONAL THE ERROR HALT ADDRESS+2 

4g WILL BE TYPED FOR THE OPERATOR. 

4 

45 3.2 ERROR HALTS 

47 BADADD = 165144 THIS ERROR IS CAUSED BY TRAPPING TO LOCATION 4 AT 
48 ANY TIME PRIOR TO EXECUTING THE MEMORY TEST ON 
49 THE FIRST 4K OF MEMORY. THE PROGRAM DOES ACCESSES 
50 TO SOME OF THE MEMORY MANAGEMENT REGISTERS DURING 
5 THIS TIME. IT MAY BE HELPFUL TO EXAMINE THE STACK 
38 BUT § INCE THE PROGRAM HAS NOT SET IT UP THE 
5 INFORMATION RECIEVED MAY NOT BE VALID. 

54 CPUERR = 165146 THIS ERROR INDICATES A_ FAILURE WITH EITHER THE 
55 BASE INSTRUCTION SET OR THE EIS INSTRUCTION SET. 
56 FIRST SUSPECT THE DCF11-A HYBRID OR THE CPU BOARD. 
57 MEMERR = 165550 THIS ERROR INDICATES A MEMORY SYSTEM FAILURE. FIRST 
58 SUSPECT THE MEMORY THEN THE KTFII“A. TO LOCATE THE 
59 FAILING BANK DIVIDE THE CONTENTS OF PARO (1772342) 
60 BY 200(8) THEN MULTIPLY BY 4. 

61 SLUERR = 165702 THIS HALT INDICATES A DATA ERROR IN THE CONSOLE 
262 SLU. THE GOOD DATA IS IN R2. 
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4.0 
4.1 


4.2 


5.0 


6.0 
6.1 


6.2 
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PERFORMANCE AND PROGRESS REPORTS 
PERFORMANCE REPORTS 
NONE 


PROGRESS REPORTS 


THE PROGRAM gga ITS PROGRESS USING TWO LEDS LOCATED ON THE 
11/24 CPU wry? i. Y ARE LOCATED ON THE HANDLE EDGE OF THE 
BOARD ALONG WITH THE ont LIGHT. THEY ARE DRIVEN THROUGH BITS 
AND 1 OF THE DISPLAY REGISTER WITH BIT 0 DRIVING THE LED 
FURTHEST FROM THE FRON THE BOX AND BIT 1 DRIVING THE LED 
IN THE CENTER OF THE THREE LIGHTS. THE LIGHT CLOSEST TO THE 
tHE “7 THE RUN LIGHT. THE PROGRAM FIRST WRITES 
AN _OCTA TO THE REGISTER(TURNING BOTH LEDS ON) TO SIGNAL 
THE START OF THE CPU TEST. THE COUNT IS DECREMENTED BY ONE 
AT THE START OF EACH OF THE NEXT THREE TEST SECTIONS. 
LIGHT COUNT TEST COMPLETED 
Y TO PROGRAM 


wone SUCCESSFUL ENTR 


T 
eta Te nia 
SLU TEST 


ow 


DEVICE INFORMATION TABLES 
POOL (LOC 165102) CONTAINS DATA USED BY DOUBLE OPERAND SECTION. 


PROGRAM DESCRIPTION 
PROGRAM EXECUTION CHARACTERISTICS 


aes AL EXECUTION OF THE DIAGNOSTIC RESULTS IN PRINTOUT OF HE 
M BOOTING A ss ERAL OR ENTERRING MICRO-ODT 


E $I N 
(DEPENDING ON M9512 SWITCH SETTINGS). 


SUBTEST SUMMARIES 
CPUTST = THIS SusTE St ye THE PDP-11_ INSTRUCTION SET, 
BOTH WORD AN 


El YTE FORMATS. IT CONSISTS OF 
FIVE SECTIONS = SINGLE OPERAND (DESTINATION MO ), DOUBL 
OPERAND (ALL SOURCE MODES, DESTINATION MODE 0). CONDITIONAL 
ore ETS: BYTE INSTRUCTIONS (ALL DESTINATION MODES), "AND = JSR/RTS 


SEQ 0007 
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8. MEMTST = THIS SUBTEST CHECKS ALL OF MEMORY IN 4K PAGES USING 
THE MMU. DETERMINES MEMORY SIZE, AND CONSTRUCTS A PHYSICAL 
ADDRESS FROM T 


THE VIRTUAL ADDRESS WHICH CAUSED A TIMEOUT TRAP. 
LOOPING THROUGH ONTRO 
WITHIN THIS LOOP, THE 2$ LOOP LOADS AEA 





EACH 4K PAGE IS C te 


z 
o 


dC 
LOOP A CONTE AT TO | 
INCREMENTS THE RESULT TO PRODUCE ZERO. SECTI ha a TURNS OFF 
MEMORY MANAGEMENT AND BUILDS A PHYSICAL ADDRESS IN RO AND R1. 


NOTE: BECAUSE OF SPACE LIMITATIONS THERE 
A KNOWN FLAW IN THE MEMORY 
SIZING ROUTINE. IF MAXIMUM MEMORY 
1S CONFIGURED ON THE SYSTEM(1920KW) 
THE SIZING ROUTINE ast, REPORT A 
MEMORY SYSTEM SIZE OF 2044KW. THIS 
1S BECAUSE OF THE UNIBUS MAP WILL 
MAP THE LAST 124K OF VIRTUAL 
ADDRESS SPACE TO THE LOWER 124K 
OF MAIN MEMORY. 
C. SLUTST = THIS SUBTEST PLACES SLU1 IN MAINTENANCE MODE (SERIAL 
OUT OF UART TIED TO SERIAL IN OF UART) AND TESTS THAT ALL 8-BIT 
PATTERNS CAN BE TRANSMITTED AND RECEIVED. SECTION PRINT PRINTS 
THE MEMORY SIZE CALCULATED BY MEMTST, AND TRANSFERS CONTROL BACK 
TO ODT OR THE APPLICABLE BOOT ROM. 


6.3 SPECIAL SUBROUTINE DESCRIPTION 


THE PRINT ROUTINE TYPES THE LAST 22-BIT MEMORY ADDRESS+2 
FOUND BY THE MEMORY SIZE ROUTINE. THE 16 HIGH ORDER BITS 
ARE SAVED IN RO AND THE 6 LOW ORDER BITS ARE SAVED IN R1. 


7.0 HISTORY 


CUM9AA = DOCUMENT RELEASED APRIL 
CUM9AB = CHANGES MADE SO DIAGNOS 
CONSOLE EMULATOR,.AND FI 
CHARACTERS OF MEMORY SI 


82 

WOULD INTERFACE CLEANLY WITH 
TROUBLE OF LOSING LAST TWO 
PRINOUT. 


19 
TIC 
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8.0 LISTING 


SEQ 0908 
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ABP 11 EP=82 17 SEQ 0009 
563 % 
108 TITLE CJM9AB 
566 *SBTTL ROM AREA 165000-165776 
567 - SBTTL GO/NOGO MINIMUM DIAGNOSTIC 
568 "TITLE CJM9ABO 11/24 ROM M931 
$69 >*#COPYRIGHT (C) SEPTEMBER, 1982 
$70 **DIGITAL EQUIPMENT CORP. 
71 ; *MAYNARD MASS. 01754 
7 : #PROGRAM BY D.SOBIK 
[75 STHIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC 
15 ; *PACKAGE (MAINDEC=11-DZQAC-C5), JAN, 1981. 
78 000001 én 
$79 160000 $euR-160000 :sHALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT 
oH SBTTL REGISTER DEFINITIONS 
1 177570 SWR 177570 sSWITCH REGISTER (DIAGNOSTIC LIGHTS) 
38 177776 PS= 177776 “PROCESSOR STATUS WORD 
586 SLU1 REGISTERS 
5 177560 RCSR= 177560 sRECEIVER CSR 
3 177562 RBUF= 177562 “RECEIVER BUFFER 
38 177564 XCSR= 177564 “TRANSMITTER CSR 
88 177566 XBUF= 177566 “TRANSMITTER BUFFER 
90 MMU REGISTERS 
91 172340 PARG= 172340 sKERNAL PAGE ADDRESS REGISTERS 
92 172342 PARI= 172342 
9 172356 PAR7= 172356 
894 172300 PDRO= 172300 sKERNAL PAGE DESCRIPTOR REGISTERS 
95 172302 PDRI= 172302 
96 172316 PDR7= 172516 
97 177640 UPARO= 177640 sUSER PAGE ADDRESS REGISTERS 
98 177642 UPARI= 177642 
99 177572 SRO= 177572 *STATUS REGISTER 0 
400 172516 SR3= 172516 “STATUS REGISTER 3 (22-BIT) 


NOME UNO OONOUE WN. 


ill 
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15-SEP-82 17:04 PAGE 1‘ 
REGISTER DEFINITIONS 
=165000 
START: JMP a173024 ; TRANSFER TO SELECTED BOOT ROM OR ODT 
HALT SENTRY POINT FOR ODT, NO DIAGNOSTICS 
ENTRY POINT FOR ODT WITH DIAGNOSTICS 
MOV #165002 ,R4 SET UP RETURN ADDRESS=-2 IN R4 


+t CPU TEST 


SRR A AAA AA ARTA ALARA AA AAA AAAAAAAEERERARAR AEE R REA A EA EAE EES 


; BASIC CPU TEST 


Lonesebeseneseteanneesceseeseleeseoessont ee tian et 
#3, a#SUR LIGHTS : 3, INDICATING CPUTST 
ABADADD ,a¥4 “SET UP TIME OUT VECTOR INCASE OF TRAP 


CLR ; CLEAR P PRIORITY TRAP ROU 
MOV RO. @#UPARO ;WE ARE USING THE UPAR‘S HERE sire y BECAUSE 
MOV RI, @#UPAR1 ; THEY ARE AVAILABLE UNUSED INTERNAL REGS. 

:WE ARE STORING PARAMETERS FROM THE BOOT ROM 


WE 
dopey. ENTS 


» 

°o 

) 
DDDVDDwVBwVWNWADD 
ee cee cer eed ed ceed ceed ed ed ot = 
O00] | 002 
—0O—CDOSC0000—N 
COOCCO-0—CoOo< 
3 2@OO-0—-00- 


BNE CPUERR TERROR IF NOT ZERO 
: SECTION FOR DOUBLE OPERAND, ALL SOURCE MODES, DEST MODE 0 


MOV #POOL, R2 :SET UP ADDRESS OF DATA TABLE 
MOV (R2), 1 :R L, SMODE 1 
CMP (R2)+, R1 “DATA CORRECT? SMODE 2 
BNE CPUERR 
ADD a(R2)+, R1 -RI/POOL + 1, SMODE 3 
SUB a-(R2), R1 RT /POOL 5 gone 5 
Bic 7(Rg}. RY R/O. gio 6 
BIT a6(R2), R1 sRESULT 44 PIODE, SMODE 7 
BEQ CPUERR 
BR CONT sBRANCH AROUND DATA TABLE 
POOL: .WORD POOL 
-WORD DATA! 
DATA2: .WORD 177777 
“WORD DATA2 
DATA1: .WORD 1 
DOUBLE: .WORD 500 
“WORD 500 
BADADD: HALT 
CPUERR: HALT 


Y1 
EP-82 17:03 CPU T SEQ 0011 


CHECK CONDITIONAL BRANCHES 


Se ee el le ee ee, ee eee sa Fer wr =| ee = eT Fer Se 








1651 Scc :SET ALL CONDITION CODES 
1651 BNE CPUERR “BR IF 2= 
1651 BPL CPUERR ee 
165156 1 BVC CPUERR se) ig 
165160 1 BCC CPUERR ne 
1651 BLT CPUERR 7) ** ON KOR V=t 
1651 BGT CPUERR :* "* 7 OR (N XOR V)=0 
1651 BHI CPUERR 7* ' € OR 220 
1 ccc “CLR ALL CONDITION CODES 
1 BEQ CPUERR “BR Z= 
1651 BM] CPUERR “BR N= 
1 1 BVS CPUERR “BR V=1 
1 1 BCS CPUERR “BR C=1 
1 BLE CPUERR “BR 2 OR (N _XOR V)=1 
16 BLOS § CPUERR "BR C OR Z=1 
1 SEN :N= 
16 BGE CPUERR "BR N XOR V=0 

; CHECK BYTE INSTRUCTIONS, ALL DEST MODES 

:R1 CONTENTS NZVC 

165212 105001 R1 3177400 0100 
165214 105201 R1 7177401 0000 
165216 105101 R1 1777 1 0 01 
1 106201 R1 217777 1010 
1 106301 R1 217777 1 0 01 
1 106001 R1 °17777 1010 
1 105401 R1 °177401 0001 
1 105301 R1 71776 Q 0101 
1 105601 R1 21777 1001 
1 106101 R1 2177777 1001 
16 105501 R1 3177400 0101 
16524 1 R4 20003 1000 
16524 0005 0 #500 R3 “SETUP FOR DMODE TESTING 
16524 10 1 1(R35 CLR Lor 301, DMODE 6 
1 1 Ri, (R3) 500/000 377,DMODE 1 
1 1 12 Ri, (R3)+ = :SHOULD COMPARE, DMODE 2 
16 ; CPUERR 
1 4 =(R3) -§00/000 000, DMODE 4 
1 165140 #DOUBLE .R3 UP DEFERRED DMODES 
1 1651 asDATAI at -500/1, DMO 
1 14 1651 a#DATA2.a- 
1 26 1301 R1, 
16 1321 CPUERR 
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Roe ees 17S08 cho EST 

; CHECK JSR/RTS AND EIS 
MOV #500, SP 
JSR * EISTST 
BR CPUERR 
BR MEMTST 

EISTST: MOV ¥ 0. R1 
MUL #10, R11 
SXT RO 
ASH #6 R1 
ASHC #74 R1 
DIV #206, RO 
INC R1 
XOR RO, R1 
BNE CPUERR 
ADD #2, (SP) 
RTS PC 


SEQ 0012 


;SET UP Gwen 


T cry TEST 
‘09 


RETURN tau FH TO BYPASS ERROR BR 
TO MEMORY TEST 


‘ 


N 
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1/26 ay eC SEQ 00135 


“SEP=8 
,  eeeeneeeeeeeeeeteereeereetteteeeeererereeneeteKeaneeenteneeeees 
-SBTTL MEMTST 


5 RPAH AAAAAHAH ESATA AA AAT AAA AAAAAAAAAAAAAAAAAAA ARENA AKANE A ES 


lt ed cl cel RE cee BE BEE EEE EE OU OS TO! ’R———— 


;* 

; THIS TEST SIZES MEMORY AND CHECKS MEMORY FROM LOC 1000 TO ENN OF 
: MEMORY BY WRITING IN EACH LOCATION THE ADDRESS OF THE LOCATION 

; AND COMPARING THE LOCATION AND ITS CONTENTS. THE PROCEDURE 1S 

: REPEATED USING THE COMPLEMENTS OF THE ADDRESS IN EACH LOCATION. 
; MEMORY IS CLEARED ON EXIT. FROM THIS TEST IN 4K BLOCKS; SHAT 1S 

; IF eek 1s PRESENT, 130K GETS CLEARED, THE REST HAS THE ADDRESS 


5 RARRRAAAARAAAAERAA AAA AE RARER AAA KERAAAAAAAE REAR AERAA AREA ARENT ES 








6 012737 000012 177566 MEMTST: MOV #12, ae#XBUF sOQUTPUT A LINE FEED . 
4 127 ; 9 MOV . ; WORD INCREMEN 
7% O1C 1 MOV R avSWR LIGHTS = 2, INDICATING, MEMTST 
105037 17234 CLR asPARO ‘HAP VECTOR SPACE TO P 
105037 17234 CLR aePAR1 *PAR1 IS MOVABLE winpow” INTO MEMORY 
$5410 012737 177600 172356 MOV #177600.@#PAR7 :MAP PAR? T 
65416 012701 0774 MOV #77406,R1 °SET UP R1 AS CONSTANT TO SETUP PDR'S 
65422 010137 17 MOV ,a#PDRO “PAGEO=4K R/W 
t 426 010137 17 MOV R1.a#PDR1 PAGE 1=4K R/W 
432 010137 172316 MOV a#PDR7 PAGE 7=4K 
436 005037 17 26 CLR S ENSURE KERNEL MODE 
442 005237 17757 INC RO °T URN 0 T 
a4 12737 00002 172516 MOV aWSR3  :SET UP FOR 22-BIT RELOCATION 
65454 012737 1 000004 1$: MOV #TIMOUT ,aa4 “SETUP TI MEQUT VECTOR FOR MEMORY SIZE 
462 0127 ; 0 000 MOV #20000, R3 “START AT VIRTUAL ZERO 
466 0127 MOV #10000, R5 *PAGE LENGTH = 4K 
4 0103 1 MOV R3 R1 “WORKING COPY OF FIRST ADDRRESS 
t 474 O1C 0 MOV ‘COPY PAGE TH 
76 0101 2$: MOV “WRITE ADDRESS INTO LOCATION 
t, 60201 ADD “INCREMENT ADDRESS 
177003 SOB “LOOP TILL PAGE D 
10301 MOV ;RESTORE INITIAL CONDITIONS FOR 
1 0 MOV DATA K AND COMPLEMENT ING 
9201 3$: CMP £60 00D DAT 
12 OC O14 BNE NO wt 
65514 005121 COM “COM DATA AND INC ADDRESS 
65516 077004 $0B ;LOOP TILL PAGE DONE 
° at 1 MoV “START AGAIN TO TEST COM DATA 
‘ { 
é 06011 4$: ADD sRESULT SHOULD BE 
é o ! Inc *RESULT=0 AND seu NEXT ADDRESS 
é } SOB :FINISH THE PAGE 
65 962737 000200 172342 ADD “RELOC TO A NEW PAGE 
65 42 100744 } BR “CHECK OUT A NEW PAGE 
65 44 005037 177572 MEMERR: CLR “TURN OFF KT 
65550 00000¢ : HALT “BAD MEMORY 
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MEMTST 


TIMOUT: CLR aavsRr 
CLR aavsR 
BR 
JMP CPUTST 
1$: MOV +o ae, 
UB R35, R1 


#12, RO 
ADD Qa#PAR1, RO 
ASHC "=<. 0 
-SBTTL SLUT TEST 


: tune OFF 

RES lone 18-811 RELOCATION 
SBRANCH AROUND ENTRY POINT 
:B0OT ROM ENTRY POINT 


HAL F DOUBL 

BUILD PHYSICAL ADDRESS 
~ DDRESS 
“BIT MSD 


SERRA AREAAAAA AREA AAA AAA AA EAT R EEA RERAEAAAAEAAARAHEREREAAER ATER A ETS 


: CHECK SLU1 VIA MAINTENANCE MODE 


SERRA RAAAAAAEA AAA RAE RETA AERA AEREEAE RARER EREREAEREEAAAH EAA ES 


SLUTST: MOV #1, aasSwR 

CLR R 

MOV #4, aeXCSR 
23: TSTB aaxcs 

BPL 

MOVB = R2 ae XBur 
3$: TSTB  aARCSR 

BPL 3$ 

CMPB sé, a#RBUF 

BNE SLUERR 

INC R2 

TSTB ss: RR. 

BNE 2$ 

CLR GAXCSR 

BR PRINT 

a#xCSR 


SLUERR: x 


INDICATING SLUTST 


eT AS 1 
CODE TO BE CHECKED 
ANCE MODE 


FIRST ASC 
E 


ENO. MIT 
;DATA RECEIVED? 


;NO 
:D1D DATA LOOP AROUND CORRECTLY? 


SET UP NEXT PATTERN 
“DONE ALL PATTERNS? 
NO NU 
“EXIT MAINTENANCE MODE 
“PRINT LAST ADDRESS 
“EXIT MAINT MODE 


SEQ 0014 
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177570 


000901 
000069 
177564 
177566 
120000 
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177642 
000002 


C 
15-SEP-82 17:04 PAGE 16 
SLUI TEST 


sseeeeeeeeeeeratereterereeerertraKeeRteReeKeKeeenhaereneeeneeeaes 


; PRINT MEMORY SIZE (LAST ADDRESS + 2) AND EXIT 


sERRAAAEAAHAAAAAATAA HATA TATE EKAARAARAE HAAR K AA REK AAR H AERA ES 


PRINT: CLR sLIGHTS 
M :PRIN 


= 0 

OV #10, RS 1 8. DIGITS 
1$: MOV #3, R3 “SHIFT COUNT FOR DIGIT ASSEMBLY 

CLR R2 “CLR DIGIT ASSEMBLY AREA 
23: ASHC #1, RO “PUT BIT IN C-BIT 

ROL R “MOVE C-BIT TO R2 

SOB R 2$ “BUILD A DIGIT IN R2 

ADD #*6 R2 “CNVRT TO ASCII 
3$: 's6 axCsR PRINTER READY? 

MOVB Re. aa#XBuF rit 

SOB R SPRINT DIGITS 

MOV #120000,R5 *GIVE PRINTER TIME TO PRINT 
4$: SOB RS, 4$ sOUT THE LAST TWO DIGITS 


SOLITLATTATTAT LATA AAA AAA AAA AAA AAA AA AAA AAA AAT 
: EXIT TO ODT OR TO BOOT ROM 
STITTTTTLTTTTTT ALLA TAA AAA AAA AAA AAA AAA AL 
MOV Q#UPARO, RO RESTORE BOOT ROM PARAMETERS 
MOV Q#UPARI, R1 
JMP 2(R4) sohbet TO BOOT ROM OR ODT 
eASCII “OD"’ PU ROM 312 
CRC: WORD 051560 eRe CHECKWORD FOR ROM 


~ END START 


SEQ 0015 


SEQ 0016 


2 


Dd 
CROSS REFERENCE TABLE -- USER SYMBOLS 
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CJM9ABO 11/24 ROM M9312 MACY) 
Fugng0 | m_M93 Cy11 301046) 15-SEP-82 17:04 
1 1 S-SEP 82 17:03 CROSS REFERENCE TABLE c=“ MACRO NAMES 
COMME N 14 Aas 
ENDCOM iL 
ESCAPE 1a 
GETPRI 14 
GE TSWR a 
MULT 1# 
NEWTST 1a 
POP # 
PUSH ia 
EPORT a 
SETPRI iL 
T a 
IP re 
a 68" 635 639 
1# 68" 408 412 
re 523 327 540 591 
18 595 614 618 
le 
a 
14 
1a 
14 
14 
lf 
14 
ie 
Ha 
14 
a 
14 
if 
14 
a 
1a 
a 
14 
1a 
is 
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Ve 
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14 
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SEQ 0018 


CJMOABO 11/24 non 931 

CJM9AB.P11 ant CROSS REFERENCE TABLE -- MACRO NAMES 
- SSUPR i 

- STRAP 14 

-STY 18 

~STYPD 14 

-STYPE 14 

-STYPO 14 

~$40CA 14 

.1170 if 


-. ABS. 166000 000 


ERRORS DETECTED: 0 
Ceeee Tweed! oS =SYSMAC.SML,CJM9AB.P11 


RUN=T 
RUN-TIME RATIO: 39/12= 
ORE USED. Sek (6B PAGES) 


